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Rare Earth Recovery Experiment and Adsorption Kinetics of a Tailings in Inner Mongolia
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(School of Mining and Coal College, Inner Mongolia University of Science &. Technology,
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Abstract: Taking a tailings in Inner Mongolia as the research object, the process mineralogy was
studied. The results of multi-element analysis showed that the REO content in the raw materials was 6. 2%,
and the results of mineral composition analysis showed that the rare earth minerals were mainly cerium
fluorocarbon and monazite, and also contained a small amount of cerium fluorocarbonite and Yellow River
minerals. The gangue minerals were mainly iron minerals, fluorite, pyroxene, amphibole, and so on. The
results of particle size sieve analysis showed that the particle size was 62. 9% passing 25 ym. and the fine
particle size of rare earth minerals would adversely affect the flotation recovery. The adsorption kinetics
were studied, and the effects of Py dosage and pH value on the floatability of the minerals were investigated
by the adsorption kinetics study, and the optimal pH value of the fluorocerite flotation was 9. The kinetic
fitting of Py adsorption by the kinetic equation shows that P has strong capture ability, and the appropriate
dosage can completely float the basilite. In the flotation tests, the hydroxamic acid collector Py has good
capture performance and selectivity, and the sodium silicate having good inhibitory effect on gangue
minerals pyroxene and amphibole minerals were used as inhibitors. FM-132 was used as foaming
agent. Laboratony experiments were carried out to determine the optimal flotation conditions such as
collector dosage, inhibitor dosage, slurry concentration, flotation temperature and flotation time. Through
a locked-cycle process of one roughing and two cleanings, a rare earth concentrate with a grade (REO) of
51.85% and a recovery of 79.12% can be obtained, which can effectively separate and recover the rare earth
minerals in the tailings, and provide technical support for the recovery and application of rare earth in the industry,

so as to realize the efficient utilization of rare earth resources.
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Table 1 Results of chemical multi-element analysis of the ore sample /%
24y TFe CaO MgO SiO; S ThO, CaF, K;O Na; O
CE 24.9 14.53 3.2 12. 28 0.812 0.01 9.23 0. 28 0.11
2 4y REO Nb, O5 Sc; O3 MnO, BaO P,0O; Al, Oy TiO, mFe
B 6. 20 0. 21 0.022 4 1.71 1.32 0. 81 0.57 0. 86 1.55
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Table 2 Mineral composition and relative content of the ore sample /%
LEVER RN LE/ER R
B 5 B 7.13 KA 0.38
SIS i 0.76 N 2.89
W 0. 44 i 13.78
M A7 3.47 KA 2.01
WA/ TR 33.49 Hzaf 9. 94
HH 0.48 J5 gt 1.19
#A 13 A 2.63
=l 1.08 HAbw 9y 4.94
FaE 2.39

L3 o HHEARST
XA AT AL B O AT R AT 2 R ML 3. iR 3
AL 60 26 L b R 140 A 7R — 25 pm R X R B

0 RE i L W R B AN L 2 4 A S e 1 o A
— 7 IRXE 5 e A b ) B A R

K3 WHMNERITER

Table 3 Result of sieving analysis tests of the ore sample /%

B/ pm i i 1 B T 2R REO Pk

+74 5. 40 5. 40 100. 0 5.20 4.53
— 74443 26. 50 31. 90 94. 60 5. 66 24.19
—43+38 0. 80 32.70 68. 10 7. 20 0.93
—38425 4.40 37.10 67. 30 7.50 5.32

—25 62. 90 100. 0 62. 90 6. 41 65. 03

it 100. 0 6. 20 100. 0
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Table 4 Kinetic fitting parameters of P; adsorption on bastnaesite

— R Iy Zq B
pH {i - )
q./(mg g 1) K;/min"! Ry, q./(mg g 1) K;/(g+mg~ ! »min™ D) Ry
3 0.139 0.374 0.8559 0.273 1. 34 0.964 5
6 0.173 0. 386 0.895 8 0.312 1. 86 0.973 6
9 0. 236 0.457 0.994 8 0.535 2. 31 0.996 4
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Fig. 6 Results of depressant dosage tests
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Fig. 8 Results of slurry concentration tests
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Fig. 9 Results of flotation temperature tests
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Table 6 Results of the locked-cycle tests / %
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Table 7 Results of multi-element analysis of the rare earth concentrates /%
Hoy REO CaO MgO Si0O; S ThO; F K, O Naz; O
o 51. 85 6. 28 0.42 2.24 0.183 0.04 8.51 0.026 0.22
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